Prognostic value of post-treatment metabolic tumor volume from 11C-methionine PET/CT in recurrent malignant glioma.
We investigated the diagnostic and prognostic significance of metabolic parameters from 11C-methionine (MET) positron emission tomography (PET) in patients with malignant glioma. The MET-PET was examined in 42 patients who had been previously treated with adjuvant treatment for malignant glioma. Both ratios of maximal MET uptake of the tumors to those of the contralateral normal gray matter (T/N ratio) and metabolic tumor volume (MTV) were estimated in each lesion. The diagnostic performance for recurrence was investigated in all enrolled patients. A definitive diagnosis was done with pathologic confirmation or clinical follow-up. Among recurrent patients, we evaluated the prognostic value of metabolic parameters (T/N ratio and MTV) as well as clinical factors. Among 42 patients, 35 patients were revealed with recurrence. Both T/N ratios (p = 0.009) and MTV (p = 0.001) exhibited statistical significance to differentiate between recurrence and post-treatment radiation effect. A T/N ratio of 1.43 provided the best sensitivity and specificity for recurrence (91.4 and 100 %, respectively), and a MTV of 6.72 cm3 provided the best sensitivity and specificity (77.1 % and 100 %, respectively). To evaluate the prognostic impact, different cutoffs of MTV were examined in patients with recurrent tumor and a threshold of 60 cm3 was determined as a best cutoff value to separate the patients in two prognostic groups. Univariate analysis revealed improved overall survival (OS) for patients with Karnofsky performance scale (KPS) score ≥70 (p < 0.001) or MTV <60 cm3 (p = 0.049). Multivariate analysis showed that patients with KPS score ≥70 (p < 0.001; hazard ratio = 0.104; 95 % CI, 0.029-0.371) or MTV < 60 cm3 (p = 0.031; hazard ratio = 0.288; 95 % CI, 0.093-0.895) were significantly associated with a longer OS. However, T/N ratio was not correlated with patients' outcome. Metabolic parameters had the diagnostic value to differentiate recurrence from post-treatment radiation effect. Compared with T/N ratio, MTV was an independent significant prognostic factor with KPS score in patients with recurrent tumor. Our study had a potential to manage these patients according to prognostic information using MET-PET.